This editorial refers to 'Predictive value of telomere length on outcome following acute myocardial infarction: evidence for contrasting effects of vascular vs. blood oxidative stress' † , by M. Margaritis et al., on page 3094.
As such, TL varies significantly in different populations, tissues, and cells. Immune cells, endothelial cells, and vascular smooth muscle cells (VSMCs) are all involved in the pathogenesis of atherosclerosis, and a short TL in these cell types has been associated with atherosclerosis. 2 While short leucocyte TL (LTL) is correlated with increased mortality and risk of coronary atherosclerotic disease (CAD), 3 it is unclear whether this increased risk is predominantly driven by genetic factors or non-genetic factors correlated with CAD which may also affect TL, such as increased oxidative stress and inflammation. 4, 5 In this issue of the journal, Margaritis et al. present exciting and thought-provoking results on the use of TL as a prognostic marker following acute myocardial infarction (AMI) as well as the interactions between oxidative stress and TL in whole blood vs. vascular tissue. 6 In a first group of patients, TL was measured by quantitative PCR in whole blood samples (BTL) in patients post-AMI who were then followed for 1 year. Using a dichotomous cut-off based on receiver operating characteristic (ROC) analysis for predicting mortality, short BTL was a strong independent predictor of all-cause and cardiovascular mortality 1-year after AMI. The authors then used a second group of patients with ischaemic heart disease undergoing coronary artery bypass grafting to assess the relationship between oxidative stress and short TL. In The first important finding of this study is that patients with a short BTL had higher 1-year mortality rates following AMI, which has not been previously reported. This finding is concordant with previous reports that a short LTL is associated with increased mortality and risk of CAD. 3, 8, 9 While further studies are needed to confirm the results in validation cohorts, the findings suggest that BTL may be useful as a prognostic factor in patients following AMI. 
fragment (TRF) analysis by Southern blot (used in this study to estimate the absolute TL corresponding to T/S ratios by linear regression).
It is reported that the TL measurement method used 11 as well as different DNA extraction methods 12 and pre-analysis handling of samples 13 may influence TL measurements. These differences introduce challenges and need to be addressed when comparing TLs across various studies. Interestingly, the Kaplan-Meier survival curves show a pattern of early separation, implying that a short BTL associated with increased mortality post-AMI is more pronounced during the early post-AMI period and diminishes with time, which warrants further investigation. The BTL did not show a negative correlation with age, possibly due to the effect of CAD overshadowing that of ageing, given the narrow age ranges in this study, similar to what was noted in a previous study of TL in abdominal aortic aneurysm (AAA). 14 In the same study, LTL showed a positive correlation with VTL from aortic samples; however, in the current study, BTL did not correlate with VTL from SV or IMA tissue samples. This may be in part due to varying degrees of immune cell infiltration in the aorta compared with the IMA or SV, vs. focal variations of endothelial and VSMC TL. It has been reported that VTL was shorter in the aorta compared with vascular segments, which did not develop atherosclerosis such as IMA and SV, and was shorter in atherosclerotic aortic tissue compared with non-atherosclerotic aortic tissue. 15 The pathogenesis of atherosclerosis involves VSMC proliferation, so it is possible that VSMCs in atherosclerotic segments of the vasculature have shorter TLs due to replicative attrition compared with VSMCs in non-atherosclerotic segments. The same concept can be applied to endothelial cells as well, although to a lesser degree. The authors also show that VSMC response to Ang II stimulation in regards to O 2 Á -production and TL shortening was significantly different when comparing cells with SNPs conferring the lowest vs. the highest NOX activity. This suggests that the relationship between oxidative stress and TL shortening is affected by a genetic predisposition to produce higher O 2 Á -in response to certain stimuli which may be under the influence of various epigenetic and focal factors in a cellspecific manner. As Margaritis et al. propose, BTL may be viewed as a biomarker of oxidative stress in PBMCs but not vascular cells, while VTL may be a marker of oxidative stress in vascular cells. It is likely that there is significant interaction between genetic and non-genetic factors determining TL in various cells. Short TL itself leads to cell senescence, which in turn may contribute to mechanisms involved in atherosclerosis ( Figure 1) . The study by Margaritis et al. adds new insight to the relationship between TL, oxidative stress, and mortality following AMI, yet further studies are needed to better understand this complex relationship. Figure 1 A simplified proposed schematic of the complex interactions between oxidative stress, telomere length, and coronary atherosclerotic disease (CAD). AMI, acute myocardial infarction; BTL, blood telomere length; EC, endothelial cell; ROS, reactive oxygen species; VSMC, vascular smooth muscle cell; VTL, vascular telomere length.
